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たシステム (Doi et al., 2016)や，さらに初期値
化手法として 3次元変分法を適用したシステム
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中解像度版 CFES (e.g., Richter et al., 2010;





（約 100 km）鉛直 48層（上端は 3 hPa），海洋




データの日平均・1/4◦ (Reynolds et al., 2007; Ban-






















図 1: (a, b) JJA, (c, d) DJFで 3ヶ月平均した SSTの観測 (OISST)と予測との偏差相関係数．初期日は (a)
6月 1日，(b) 3月 1日，(c) 12月 1日，(d) 9月 1日．
図 2: (a, b) 3月, (c, d) 6月, (e, f) 9月, (g, h) 12月の北極海における月平均海氷密接度の観測 (OISST)と
予測との偏差相関係数．線形トレンドは除去している．初期日は (a, d) 3月 1日，(c, f) 6月 1日，(e, h)
9月 1日，(g, b) 12月 1日．






































測した Nin˜o3.4海域 (170◦W–120◦W, 5◦S–5◦N)
平均 SST偏差の時系列を図 4に示す．図 4aに
示した既存の SINTEX-Fファミリー (F1, F2, F2
3D-Var)は中立ないし弱い La Nin˜a傾向を予測
しており，この事例では比較的システム間の差



































Banzon, V., T. M. Smith, T. M. Chin, C. Liu,
and W. Hankins, 2016: A long-term record of
blended satellite and in situ sea-surface tempera-
ture for climate monitoring, modeling and environ-
mental studies. Earth Syst. Sci. Data, 8, 165–176,
doi:10.5194/essd-8-165-2016.
Doi, T., S. K. Behera, and T. Yamagata, 2016: Im-
proved seasonal prediction using the SINTEX-F2
coupled model. J. Adv. Model. Earth Syst., 8 (4),
1847–1867, doi:10.1002/2016MS000744.
Doi, T., A. Storto, S. K. Behera, A. Navarra, and
T. Yamagata, 2017: Improved prediction of the
Indian Ocean Dipole Mode by use of subsurface
ocean observations. J. Climate, 30 (9), 7953–7970,
doi:10.1175/JCLI-D-16-0915.1.
Jin, E. K., and Coauthors, 2008: Current sta-
tus of ENSO prediction skill in coupled ocean–
atmosphere models. Climate Dyn., 31 (6), 647–664,
doi:10.1007/s00382-008-0397-3.
Komori, N., A. Kuwano-Yoshida, T. Enomoto,
H. Sasaki, and W. Ohfuchi, 2008: High-resolution
simulation of the global coupled atmosphere–ocean
system: Description and preliminary outcomes of
CFES (CGCM for the Earth Simulator). High Res-
olution Numerical Modelling of the Atmosphere
and Ocean, K. Hamilton, and W. Ohfuchi, Eds.,
Springer, New York, NY, chap. 14, 241–260,
doi:10.1007/978-0-387-49791-4 14.
Luo, J.-J., S. Masson, S. Behera, S. Shingu, and T. Ya-
magata, 2005a: Seasonal climate predictability in a
coupled OAGCM using a diﬀerent approach for en-
semble forecasts. J. Climate, 18 (21), 4474–4497,
doi:10.1175/JCLI3526.1.
Luo, J.-J., S. Masson, E. Roeckner, G. Madec, and
T. Yamagata, 2005b: Reducing climatology bias in
an ocean–atmosphere CGCM with improved cou-
pling physics. J. Climate, 18 (13), 2344–2360,
doi:10.1175/JCLI3404.1.
Reynolds, R. W., C. Liu, T. M. Smith, D. B.
Chelton, M. G. Schlax, and K. S. Casey, 2007:
Daily high-resolution-blended analyses for sea sur-
face temperature. J. Climate, 20 (22), 5473–5496,
doi:10.1175/2007JCLI1824.1.
Reynolds, R. W., N. A. Rayner, T. M. Smith, D. C.
Stokes, and W. Wang, 2002: An improved in
situ and satellite SST analysis for climate. J.
Climate, 15 (13), 1609–1625, doi:10.1175/1520-
0442(2002)015<1609:AIISAS>2.0.CO;2.
Richter, I., S. K. Behera, Y. Masumoto, B. Taguchi,
N. Komori, and T. Yamagata, 2010: On the trig-
gering of Benguela Nin˜os: Remote equatorial ver-
sus local influences. Geophys. Res. Lett., 37 (20),
L20604, doi:10.1029/2010GL044461.
Taguchi, B., H. Nakamura, M. Nonaka, N. Komori,
A. Kuwano-Yoshida, K. Takaya, and A. Goto, 2012:
Seasonal evolutions of atmospheric response to
decadal SST anomalies in the North Pacific sub-
arctic frontal zone: Observations and a coupled
model simulation. J. Climate, 25 (1), 111–139,
doi:10.1175/JCLI-D-11-00046.1.
36
